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PETRA Il

Parameters:

- energy: 6 GeV

- current: 100 mA

- emittance: 1 nmrad

- straight sections: 9

- undulators: 13

- undulator length: 2, 5, 20 m

Brilliance Comparison
Petra U1 (20m)

ESRF ID16 (5m)
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PETRA lli
Conversmn of PETRA II (2304 m circ.)

Conversion is going to
start middle of 2007

Operation with beam
should start in 2009

PETRA Il
Optics old octant

element

monitors
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PETRA I

damping wiggler
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PETRA I
Optic new octant

FPETRA—II
(von MNordest links bis Ost links Q4N links)
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Dispersion limits to achieve design
emittance

Hor. (mm) | Ver. (mm)

Wiggler
section

Undulator’s
(ID‘s)

FODOQO arc
DBA
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Orbit stability
goal

g, = Inmrad coupling 1%

Low f3 insertion High B insertion

ﬁ
Verteal 3962 [16 |24 |49 [20

Stab. Requirement 0.1 * ¢
—Sub micron orbit stability !!
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1. Golden Orbit

Combined orbit and dispersion correction:

u and D, measured orbit or dispersion
R and S orbit or dispersion response matrix
a weighting factor

Alternative: separated orbit & dispersion correction with skew quads
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Elements for orbit correction

« 206 beam position monitors
« 182 horizontal correctors (resolution = 16 bit)
— 98 backleg windings on old dipoles
— 18 backleg windings on new dipoles
— 66 single correctors
« 189 vertical correctors (resolution > 18 bit)
— 91 additional windings on sextupoles
— 98 single correctors

Omax=05mrad & B*l =100 Gm
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2. Orbit stabilization

- top -up
- slow feedback: repeated orbit correction every few seconds
* using all monitors and correctors via SVD algorithm

» fast feedback : BW few tenth of Hz up to 100 Hz
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Fast orbit distortions in
PETRA I

Fast Horizontal Orbit Motion at OT.90 (BX =21 m) Fast Vertical Orbit Motion at 0190 ( Ey =12m)
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Fast feedback requirements: BW 100 Hz amplitude reduction faktor <5
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Elements for fast orbit correction

41 vertical & horizontal * monitor (resolution)

correctors (air coils. monitors Hor Ver

- 30 new qctant (for orbit old 148
e
11 old octant (1 per short
straight & 1 at the bgginning
and end of long straight octant
section) to maintain small
vertical emittance Next to 18 2

i S
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Position of Monitors & Correctors in DBA cell

Monitors )
Horizontal Correctors

QF Dipole v :slow 1:fast

V:slow 1:fast

Vertical Correctors
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* (schematic)

Rate of orbit measurements: 24 kHz

Data flow on cables (fiber optics) manageable
Digital controller (SVD & PID) feasible

Power supplies: work in progress

Correctors: air coils similar to ESRF
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-+ Successive correction 28-10-2004 15:33:42
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Long term stability
slow orbit feedback

Alignment of the machine monitors
every half year
« temperature stability (new octant

old octant + 1°C) Old
* cooling water temperature + 0.2°C) octant
* establishing a new golden orbit >
24 h
New
NIRRT AxZ = AT L OCat
D

A=4*106 umz/m/s : L = 65 m Next to
Ax =15 pm I
+ T=10d

* Special supports for monitors close to ID‘s

K. Balewski (DESY) IWBS 2004




Summary

« PETRA lll is an unconventional Light
Source

 Unconventional measures have to be
taken to fulfill the stability requirements

» Nevertheless use can be made of the
experience gained at other light sources
concerning correction procedures and
hardware design
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